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Man has alwaya b««n atrucfflins acainst inaaota and 
daapita all adTanevmanta in hia knewladca and the dara-
lopamant of aophiatioatad aquipaant and adTanoad taahnoloff3r» 
ha haa not arat auoeoadad in aradieatinir aran a ain^la 
apaoiaa of haaraiful inaaeto* Ona aueh apaoiaa ia JSsuuUk 
dpaaatioff^  ftfbi^.^ fabr vhiah haa tramwadoua impovtanea aa a 
paat of publia haalth inportanoa* 
It ia a eonatant nuiaanaa and a oarrior of a ntunbar 
of diaaaaaa* auah aa oholara and tjrpoid* And thia ia inopit* 
of tha faat that all known aathoda of oontrol «> maohanieal, 
ohaaiaal and biolosioal ha-ra baan uaad againat iftiia inaaat 
DBS and athor aynthetie inaaatioidaa did prorida aoa* 
roliaf in tha ba#ininc hut aa tha apaoiaa daralopad tolaranoa 
acainat IS&oaa ^aaiaala Idia naad for altamata atrataciaa 
baoaaa apparant* Howerar no oontrol procramaa oan ba 
auecaaaful unlaaa tha aoolocjr of tha apaoiaa ia known and 
wa ara abla to identify ^ a dalotarioua off acta whieh oan 
ba produead in tha matabolie prooaaa of tha apaoiaa through 
different kinds of onTironsMntal atraases. Thia aaema to 
be the only way to saprass ita population danaity* Keepinc 
2 
this in T1«W th* pysssnt work was an sffort und«rt«k«n 
to dat«TOin« th« mttmn^m of th« ovcaaophoophat* eonpound 
malathion on tho •ggm, loarrao, pupa* and adults of 
!}• £« nobulo in hop* lAiat pootioldo would brine about a 
chanc* in tho population donaity of tho opoelos without 
oontaminating tho onrivoBaont • 
Studios on '^o boharioural ooolocar and biology 
of ifao fllos aro also far f^m boinc eomploto and it 
etill roaains to bo eloarljr undorstood as to iKhj flios 
rosistant to eno ofaoBioal» oan tolorato lothal dosos of 
ono croup of insootieido and not of othor insootioidos. 
Tho offooto of onrironaontal stross oausod by tho 
postioidos is anelAior faotor to bo studiod and this is 
tho aain aim of tho prosont oxpori»onts« Ono has to 
eloarly distinguish it booauso of thoir produeinc fovor 
proffony, harinc a lonsor lifo oyolo and hl^^er rospiratory 
rata, tho rosistant flios aro not so woll adaptod 
physiology to thoir onrironaont as aro tho susooptibla 
onos. 
3 
Rmrtmm of Lit«ratur« 
A niMiboy of wovkovo h«TO ottidlod ^ o roproduetivo 
bohoTiour of Aufift iwettitfi agitiUffi' 
MioholooB (i960) Botleod that tho •»!•• of J], j^ . 
domootiea eoixld voaeh ooxual oatuylior in 18 to 27 hours 
aftor OBorsoneo oad Ohrnn^  (1965) oboovrod that th« 
mlnisum a^ o^ of ooxual a»tiupit]r of asalo and fovalo houao 
fXioo bolon^iiur to tho fom |{. A* do—tloa waa 20 to 24 
hovupo roapootlToly* Lodha and hia aaaoeiatoo (1970) aro 
howoTor* of tho opialm ^at aaloa and foBialaa of 
JI« JI* filttlWfWllff oould aato at tho aco of 36 to 49 houro 
rospootirolsr* Suoh bohaTiouxml roapoaaoo aro howoTor 
groatlj affootod by •KXTirozuMatal atrooaoo* Znaootieidoa 
fom ono ouoh croup and ^ooo toxioaats aro oapablo of 
iaduolac aicaifioaat biolocioal dlfforoaeoo whoa aa laaoet 
population ia oxposod to thoa* 
Motoalf (1955) bolioToa that «ioro ia littlo OTidonoo 
of poaitiro oorrolatioa botwooa faotora roapoaaibXo for 
biotie potontial and apooifio inaootioido roaiataaoo. But 
bioloffieal ^ a n ^ a in an inaootioido auaooptibXo atrain 
of houao flioa haTO boon doaonatratod OTon aftor ono 
tr««tB«nt vlth di*ldyin (Aflti & Knuts^ on 1956). Ouy* 
All ftl. (1957) al«o found eon«id«vabl« rftvlationa in th« 
r*produetiT« pot*n%l*l and Xongm^ity of lAio larra* 
whieh had boon trootod with malathion. 
Fiomontal jtl Al (1956) did not notioo any oignl-
fieant diffovonooo in tho lonsoTity* ppooripooition 
poried, ineubation poriod, rato of hatehabllity ond ooz 
ratio of a ouoooptiblo otvain vhon 9ompmaFmd. with a highly 
rooiotant otrain of £$. domoatiea but Ga«liani (1952) did 
find Bicnifieant roduotion in tho larval duration of a 
population of houao flioa whioh had boooao roaiatant to 
DDT. 
Huntor and hia aaaoeiatoa (1998) oomparod tho 
offoota of aublothal deaoa of DDT and diaoinon on a 
DDT roaiatant and a auaooptiblo atrain of H* £. do^at^aa 
and found a roduotion of 34»0)( in tho offaprinc produoad 
by tho roaiatant atrain* Suoh a roduotion waa dotoetablo 
in tarma of faoundity* fortuity and adult aurriTal. LDT 
troatod foaaloB alao had about 15*0^ ahortor lifo ax>an 
than tho ner&al onaa* 
That inaootioido atroaa oan ohaaco biologieal 
oharaotariatioa of tho Indian form of heuao-fly, ]4. 4. 
|aabul9 haa baon ahovn by £han and Ahaad (1964). Thaaa 
<) 
vork«r« fouaA Hiat laboratory ••l««tioa of adult flioo 
for 31 soaoratieaa roaultoA in a BBT r«oi«tano« of 37 
timoo ia H* A.* p*bttlo. Khan (1978) oxpoaod throo day 
old flioa and oloo Hkx^ larrao boloaffinc to tho •pooios 
h* A* ftobnj^o to SST proaauro and found ^at adult* bo* 
lonfflns to tho rooiatant atraia ohowod a loacor lifo 
apan but foouadlty in tho roaiatant • train was oonai* 
dorably loaa than that of tho normal strain. Tho 
numbor of olrco laid por foaalo in tho normal and 
rooiatant strain waa 401.8 and 359.4 roopooti-roly. 
Vhilo 81 •99^  of the occa hatehod in tho oaoo of tho 
normal strain, tho rosistant flioa produood •ggB of 
vhioh 81 .99^  woro Tiablo* fho moot important difforonoo 
vaa obaorrod in pupal voi^t. Ihus whilo ^ o woight 
por hundrod pupae of iho normal strain was 1*55 cms., 
it waa only 1 .24 cms in tho oaao of tho rosistant 
population* 
Khsn (1978) furthor found on onhanood ineubation 
poriod in tho rosistant poptCLation. Similarly tho pro •> 
and post • oviposition poriods woro lon^thonod in tho 
oaso of tho rosistant strain. Ho also obsorrod that Hkim 
total duration of lifo oyolo from tho dopoaition of •ggm 
to tho omorfonoo of adults was 11.9 and 10.3 days in tho 
oaso of tho rooiatant and tho normal strains roopootiroly. 
B 
K«tliod« And Mat«yial« 
If it lBtMt»* 
Tbm pr«doniin«nt Indian houaafly ItSllSft 4 o B f t i c a 
nalmlo Fabr was ••Xao'tad as tha t a a t inaaet mainly dua 
to tha oaaa with whieh i t ean ba vaarad imdar laboratory 
oondi t ion and i t a publ ia haal th lnpor1ma,oa« I t i a a a a i l y 
d ia t incu iahabla fVoa trtia MiUUUI doaaatlaa do««at laa by 
i t a aiaallar aiaa^ narrovar thorax handa azid l l s h t o r 
colouration of tha ab&oaan« 
Houaa fliaa hava boon raarod on irarioua nodia. 
Hutohiaon (1916) raooauBondad horoa oanura for roaring 
than whila Hookanyaa (1931) auciraatod that horaa aanura 
aisEad vith heg manura vaa a battar raarln^ r madiua. 
Muaham (1944) obtainad boat broodin^r oondltiona vith 
2o\rdwa.g and Buarino (1953) raarod hotUM flioa on -tiio 
faocaa of tha menkoya. 
Hofaa (1948) auocoaafially raarad £• g,, ^onoatiea 
on cotton wool aoakad in milk diluted with watar in a 
ratio of 3>1« Iha Tpvmmnii au^or uaad -ttx* aaaa taohniqua 
with alisht Bodifioationa. Milk waa dilutod with aqual 
quantity of wat^r and eotton vool pad* v«r« aoakad in it. 
Adult fliaa vara kapt in alaava oa^aa and ytmrm fed on 
th«aa pada« A faw aubaa of aana au^ar ^mrm alao prOTidad 
in aaah eaga* O^ipoaitioa raadily oeauxvad on aueh pada, 
vhieh mT9 aa»dad in aultura jara oentaininc food praparad 
in tha mmam aannar* Moiatusca sraatljr affaatad tha do-ralep-
aant of aarliar iaatara and 70 to 80 pavaaat BO la tor* 
oontant vaa found to ba hiihlj farouvabla for larral dara-
loi^aat* HewaTar* whan Iba larvaa varo aatura and trmTrm 
about to pupata aoaa dry ootton vool vaa addad to iiia jara 
in ordar to faaailitata pupation and olae to pra-rant tho 
larraa from catting out of tha jaro* Navljr fornod pupa* 
war* romerad in patridiahas and itmv kapt in alavTa •m.gmm 
for tha fliaa to mmmTgrn* Zt vaa found that in aaaaa vhora 
augar oubaa vmrm not providad, tha fliaa raaainad rathar 
unhealthy «nd inaatiTa* 
tha roaring eagaa wara oonatruetad of wira framaa 
ooTorad OTor with looaaly fittad oloth alaa-raa. Tha aama 
tjrpa of eagaOt but only four inohaa aquara in aioa v v 
uaad for roaring indiridual pair** 
Callophana eagaa about four inohaa in hoight and 
with aard baard topa wara uaccl for kaaping tha traatad fliaa. 
Saah aaga waa uaad only eaoo in ordar to aroid any 
eontaioination • 
8 
Th« larva* vara •ulturad In glaaa jars about 3 x4 
inehcs in alsa and vara eoTar«d oT«r bar thiek eloth pl*o«s 
in ordar to ohaek tho larraa from aaaapinc* 
Mothad af •^•p-fc^ i^t Ip>>«<fci>iria» 8am%i«i>ai» 
Four day old flioo vero traatad individually with 
doairad aolutiona of tho iaaootioido in aootono by avaopinc 
than in a toat tuba* Tha flioo voro anaoathotiaad with a 
alight dOBe of oarbon dioxido. Baoh fly thua anaoathotiaad 
vao hald by ito vinco with a fino foreopa and waa brought 
to tho tip of tho noodlo. A noaourod drop of tho inaoo-
tieido aolution waa plaood on tho deraua of oaeh fly. Tho 
oioo of tho drop waa oontrollod by moana of a oorow » gaugo 
fittad againat tho hoad of tho ayring* Tho flioo wore 
ooxod during tooting ond thooo bolongdLng to Him oane aoz 
woro kopt in ooporata oaga* Mortality oounta woro aado 
aftor twanty four houro of tho troataont* 
9 
KalAthloa •!««•• en th« pr«<»»4\i^ 1( and adult •%•«:•• 
Wh«n wft orffanlmB is •xpo«*d t0 auoh « factor whleh 
eoxild pr«*«uris« its nof—1 hoai#skia«tio balaaost it is 
said to bo s^possod* Suoh S'tapossod orc^uiisns suffor from 
physiologioal disordovs whioh may oron adirorsoly affoet 
tho ippovtb and roproduolHloa snd in Idio lone ruu» tho Tory 
ourTiTal of tho syooios* Anonc ^^ Tsrieus typos of 
otrossos, '^oso osusod by ohonioal postioidos havo boon 
studiod in soao do^ils* 
Spoioh (1946) ropmptod tlxat eentiauotts oxposuro of 
M»A» d^mostios to X>27T stross iaoroasod its toloranoo to 
tho Insootieido snd affootod ooatrol oporatioas. Tho 
docroo of stross was hewoTor dopoadoat not oaly oa tho 
ooaooatrstioa of tho postioido but also oa its ohoaioal 
eompositioa* thus satisfsotovy oeatrol of houso flioo 
oouXd bo obtaiaod by Tasu^rai tj| f^ (1962) by sprayia^ 
thos vith $*0^ feaohlorphes or a nixturo of 3*0?^  
tri o hlorphoa• 
Of "^o 119 ooapunds sorooaod by L9 Broo^uo §X IbL 
(1967) for thoir iasootioidoal offioioaoy a«ainst DDS 
roslstant and ausooptiblo strains of M* doaoatiea. 
Bayer 30554 fox^othion and Stauff«r « K » 3054 w«r« found 
to b« •qiially •ttmeti'w, Bailey tJt 8^ (1963) howe-rer 
obaervsd that diohlorphos was aligfatly mora toxic to th« 
flics thatn triehlorfon. 
Sharma and Kalra (1962) eomparad oartain ore^ ano-
phosphata inaaetieidas as&in«t J!S*jft* nabuJ.o and notioad 
thut fanthion vas tha moat parsistant iziBaetioida and 
vhan applied at « rate of 200 mc/eq-ft oavueed ii5*0% 
mortality of the fliea for 60 daya. Bailey c^ ftl (1970) 
observed that dimethoate, fanthion, foraothion* maled, 
ronnel and triohlorfon prorided about 75*0^ eontrol of 
the H.i. flqatftJlBft for eighteen days. 
Barber §± j|^ .(l948) studied the biolocieal effects 
of inseeticide stress and observed hi^er pupal weight 
and lower per«ent&ee of emericenee in a population of 
house flies resistant to DDT. Piemental £l iJL* (1951) 
found longer larral duration in a DDT resistant strain 
of H'il* AfiBtlliS^* 
Several o'ttier biological oharaeters such as fecundity, 
fertility of the esss and adult vei^^t have also been found 
to be affeoted4ue to inseetioide pressure* Grate (1966) 
observed an increase in the life span and the fertility 
of a population of flies resistant to dieldrin* though 
Rahman (l965) obsexnred that the oviposition period and 
th« adult longerlty of th« JS*^ * n«bul,9 v«re adTersaly 
aff«ot«d. Wh«n th« •p«el«a vas subjeotad to dlaldrin 
aalaotlon praaaura and than S^ han and Shukla (1970) 
obaarrad an ineraaaa in tha pra^O'ripoaition and poat* 
ovipoaition parioda in tha eaaa of M*^* t^ y^ ulo» In 
1976 Suknova SLi iy»* Bhoirad that a a train of H. deaeBtica 
highly raaiatant to triohlorfon exhibitad a decreaaa in 
fartility, aignifieantly hin^ar daath rata in tha pre-
adult atairaa dturinir natanorphoaia azid alao a high 
proportion (upto 18^) of daformad pupaa. 
Lu and hia aaeoeiataa (197B} etudiad tha effacta 
of aldrin* mathoxyohlar and parathion on -tha lif* apan 
of mala Pharicia raaina and obaarrad a ahortaninir of 4*34t 
6.37 and 21*19 daya in tha lifa apan of tha fliaa traated 
with aldrin, ma-^oxyehlor and parathion raapaetively* 
No auoh Btudiaa hava howarar been mada eonearning 
tha affaota of malathion atraaa on the Indian form of 
houaafly» B»A» y^ y^ ulp M^d therefore, it vaa conciderad 
daairable to sttidy tiia affaota of the atrese of aublethal 
doaaa of malathion upon £|*ii* nabulp. 
Tha inaeeta uaed during the preaent atudiea were 
obt&ined flram a laboratory colony, originally developed 
from field oolleeted fliea in Aligarh. Theee ire3»e kept 
in sleav* « pmgmm m*aaurine 3"x3"x3" in sise and w«r« f«d 
on ootton vool soak«d in diluted buffalo milk at a tamper 
raturo 28Hh2°C and 70 to 30^ r«lati-ve humidity. Eggm laid 
in potridishaa vara CBBbadad in glaaa ;)ai>a oontaininff 
layvra of cotton wool aoakad in dilutod milk, i^ omc dry 
cotton waa added to tha ;)ars on the fifth day of the 
•mhcdding of tha afga for pupation. Pupa« ver« then 
aorted out and were kept in cages (d'sS^zS" in oiae) for 
emerfence. 
^our day old flies were treated topically with 
CO"!5^^^ concentration of malathion in acetone. The fliea 
were aexed during testing and those belonging to a parti-
cular sex were kept in seperate cellophane cages for twenty 
four hours when mortality counts were mede. 
]From among Ihc survivors, fotar pairs were kept in 
one cage (4''x4''x4" in sise), -&ree single pairs were also 
kept in seperate oages measuring 4''x4''z4'* in aiee. Milk 
soaked in cotton wool in small petridishes (l .25" in diameter) 
was supplied ae food which was changed after every 24 hours. 
fhe eggs thus obtained were counted and kept sepez^ atel^  
on moist black cloth for 24 hours to observe their hatohabilitji 
Some eggs obtained from mass pairs and single pairs 
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SAM Ml NOiivana 
1 -
dturation. Th« pupa* obtalnad v«r« sorted out and ir«r« 
k«pt in p«tridlah*a to ohtMrxm p«re«ntttm«rc«no« • i'r*shly 
•mor^od flioa woro also leapt in aincla pairs as wall aa 
in aasa pairs to obaarva tha pra-OTiposition, o^ipoaition 
and poat»OTipoaition parioda* Lon^arity of adult fliaa 
waa alao raoordad• 
During tha praa«it work it waa found that in raaaa 
pairing tha larval duration waa prolongad by ona day, whara 
aa tha pupal duration waa raduead by ona day aa oomparad 
to tha normal flias* Thm pra->OTipoaition and poat-OTipo-
aition parioda ramainad unaffaotad, but ovipoaition pariod 
waa found iriiioh inoraaaad from 10 to 12 daya* It waa alao 
obaarrad that tha longa-rity of both tha malas aa wall aa 
tha faaalaa waa affaetad* Zn tha eaaa of tha malaa it 
waa raduead by Idiraa daya whara a a tha longavity of tha 
famalaa ahowad an aaeanding trand and ineraaead by two 
daya (Table^-I and II) 
CoDpariaon batwaan traatad fliaa kapt in maaaaa 
and in aingla paira ra-raalad that whila meat of the faatora 
atudiad ramainad unaffaotad tha ovipoaition pariod waa 
raduoad from 12.0 to 10.33 daya. (iif-^ jre-H) 
No aignifioant diffaranea oould ba obtainad in ^^m 
hatc>iability of agga obtainad from tha traatad and normal 
fliaa, -tiia pareentage hatching baing 95•63$^ - to 98.83^ 




1 . Vfhen M.jg.. nebulo was 8ubj«oted to sublethal dosee of 
malathlon and kept in masses, the lai'val diiratlon 
increased by one day in the ease oiT the treated popu-
lation as oompared to the narmal flies. The pupal 
duration was however reduced by one day. 
2. A prolongation of 2 days was observed in the o-riposition 
period of the treated flies, while the pre and poet-
OTiposition periods remained unaffooted, when the flies 
were kept in masses. 
3* Longevity of both the sexes was affeoted slightly when 
kept in masses* The life span of male flies was 
reduced by 3 days while that of the females was pro-
longed by 2 days in -t^ e case of the treated population. 
4* The ovipositlon period got redueed from 12.0 to 10.33 
days in the ease of single pair orosses. 
5 * No significant res-ults oould be obtained in the hatcha-
bility of the eggs of the treated and the normal flies 
The percentage of hatching was 95*63 in treated and 
98,33 in the normal population. 
1 r. n 
Sutonary 
^Tom bis T«ry 'b*gin±ne on this •arih, man Is 
fskolne the onalaught of noxious psst spaoiss vhioh are 
responsible for hu^e eeonomio losses as they oonenime up 
the crop grown by man and spread diseases amons human 
and aninal populations. Isaififi tfgmtffttgft IltJmlfi i" one 
sueh species wliioh is abondantly foxind in India and is 
a carrier of a nuatber of disease pa-Oiogene. All this 
eeonomio importance of "^e flies has forced us to de-velop 
techniques to manage its population below economic 
threshold* 
Though some suoeese in the control of H*^* nebulo 
has been aehiered with the use of the synthetic organo-
chlorine izisectieide DDT, we ha-^ e not yet been able to 
solve this problem* Often the haphasaz^ d use of cherical 
pesticides has resulted in unwanted conseqixences and the 
species has developed tolerance to such chemicals* In 
view of this situation it was considered desirable to 
determine the effects of the stress caused by sublethal 
doses of malathion on the bionomlce of Jj«i|* nebulo* 
Ih* fli«« \is«d during -ttie pr^aent tests vers 
rsarsd on diluted buffalo milk soAkod In ootton wool 
pads at a t«in#«ratuv« 28HK2^C and 70o30^ relative 
humidity* SleeTe <> eagea oonetruoted of vire-framea 
and oorered oTor by meshed oloth were used and the eggs 
obtained were erabeded in eotton pads in jars 8"z4'' in 
sise* Some dry ootton wool was added to each jar on the 
fifth day of the embedding of the eggs in order to 
faoilitate pupation. The pupae so obtained were kept in c&ge ^  \c 
the flies to emerge. 
^our day old flies were treated topieally with 
0.01^6^ malathion in aeetone. The flies were sezed 
during treatment and were kept in asperate cellophane 
cages, where mortality counts were ma4e after 24 hours. 
The surriwing flies were kept in masses of 4 pairs in 
one cage and single pair in three seperate eagee. Food 
was supplied in small petridishes and was changed after 
every twenty four hoxirs. 
Obserrations were recorded on the hatchability, 
larval and pupal durations, pre*OTiposition, oviposition 
and post-OTiposition periods as also on the longevity of 
the treated and normal flies* 
Percent hatehability was obsex>ved by eoimtlng 
the number of tmhatched eggs. No significant affeet 
could hovever be obserred on the hatchabillty of the egge* 
The larval duration in the oaea of the treated flies wae 
prolonged by one day while a shortening of one day was recorded 
In the ease of the pupal duration. 
To investieate the effect of sublethal doeee of 
malathion on the pre-ovtpcaition, ovipositioti and poat-
oviposition period and on the longevity of the flies 4 pairs 
ob't^ ained from the normal and treated colonies were also kept 
in amall cages meastiring 4"x4"x4" in sise. ^ingrle pairs of 
normal and treated flies were also kept in seperate cafee 
to compare the effects of mass pairing with that of single 
pairing* The results obtained showed that while the pre 
and post-ovlposition periods remained unaffected in oases 
where mass treatments were mads* the ovlposltion period was 
prolonged from 10 to 12 days from normal to treated flies. 
Thus a longSTlty of 12 da^ s^ of the normal irales was 
redueed to 9 days in the cass of the treated malee. tow-
»T9T the longevity of 19 days in normal females was prolonped 
to 21 days in the case of the treated females. 
') Q 
Aoknovledgement 
The author wishes to express his most sincere 
gratitude and appreciation to Professor I^ awab Ilaean 
Khan for his raluable guidance during the progreBS of 
this work and also for his kind help without which thii 
work would nerer hare come to light* 
The author is also thankful to n^ any colleagues 
in the laboratory for their cooperation and specially 
to Mr* Badar Iftikhar who has helped her in Tarious 
ways in the preparation of her dissertation. 
* " > ' » 
RefarenoeB Cited 
Afitl, B.E.D. 1956 
and KnutBOn, H. 
Bailey, D.L., 1963 
La Breeque, G.C., 
Meifert, C.V. and 
BiBhop, P.M. 
Bailey, D.L., 1970 
La Breeque G.C. 
and White xield, 
T.I. 
Chane, S.C. 1963 
Oagliani, M. 1952 
Reproductive potential longevity 
and weight of houeefliee which 
suarrived on inBeeticide treatment 
Jovir.iicon.Ent. 49 J 310-313. 
Inaeeticid© in dry sugar baite 
against two Btrains of houeefliee 
Jour, Econ.i-nt. 61(3) i lA^-lAl. 
InBectioides in dry sugar baite 
for control of housofliee in 
Florida dairy barns 
Jour.Econ.Ent. 63(6) : POOO-2001. 
ChemoBterilieation and mating 
behaviour of taale ho use flies. 
Jour.£con.Snt. 5^(4) » 669-672. 
Burata dil oielo larvale in 
oeppi de |4. aomffptjgfi fgPffAVUJr 
a reaistant at CDT Boll, Bella 
^ocleta Italiana 
Di Biologia experimental 26(3) s 
326-323, 
OratB, N.G. 1966 
Hunter, P.E.L.K, 
Cukkairp and A»IA. 
Kolkaila 




The e f f e c t of the development of 
d i e l d r i n x^s i s tanoe on the b i o t i c 
p o t e n t i a l s of houae f l i ee in 
L i b e r i a . 
Acta.Trop. 23(3) i 108. 
Reproduction in DDT and Biaainon 
treated houaef l i ee 
Jour.Econ.Ent. 51 t 577-532. 
Inherittuice of BliC reeiBtance in 
house f l y ^aasa^ g.,flP^fgt^ga ne^^lo 
Fabr. 
Jap. Jr>ur»Genetics . 3-->(5-t) » 
367-373 . 
') * 
Khanp K.S* and 
S h u k l a , H.N. 
1973 t E f f e c t s o f propoxue bart on the 
b i o n o m i e e o f J .^ ^ . nebulo* Haj, 
J . o f P e B t i o l d e e December 
V o l . 5 ( 2 ) : 
La Breoque» G . C , , 1967 
W i l s o n , H.O, 
B r a d y , U . £ . and 
Gahan, J»B. 
Lodha, K.R. , 1970 
T r e e c a , i i . £ , and 
c louts , i'\R* 
Metcalf, a,L. 
Miohelson, A. 
Onye, M.T. and 1957 
H• Knutson 
Piemental, D. 





and Kalra, R.L. 
fcicreening tests of contact sprays 
for control of adult houeefliee, 
Jotir.ficon.rnt. 60(3) 760-762. 
Studies on the mating behaviour 
o f t h e f a c e f l y . 
Jour.Scon,JEnt. 6 3 ( t ) J .?07-2t2 . 
1955 > Or^rsnio I n s e c t i c i d e s . 
W l l l a y ( i n t e r s c i e n c e s ) Kew York 
"592 pp . 
i 9 6 0 I Exper iments on the p e r i o d o f 
m a t u r a t i o n o f the male h o u s e - f l y 
MMSA ^tfflyetigs, L . 
OikoB 11 (11 ) I 2 5 0 - 2 6 4 . 
R e p r o d u c t i v e p o t e n t i a l l o n g e v i t y 
and w e i g h t o f h o u s e f l i e s f o l l o w i n g 
t r e a t m e n t o f l a r v a e w i t h malathion^ 
Joxir .Boon. tot , . 50 « / i 9 0 - 4 9 3 . 
1951 t An i n e r s a s s In the d e r a t i o n of 
l i f s c y c l e o f DDT r e s i s t a n t 
s t r a i n o f h o u s e f l y . 
Jour.islcon.£;nt• 44 » 477-431 , 
1965 I Bionomies o f d l e l d r i r . r e e i e t a n t 
normal s t r a i n s o f Indian h o u s e f l y , 
Musea d o m e s t i e a n e b u l o Fabr. 
B u l l . I n d l o n 3oc~Malar . Comiaon 
CiB. 2 ( 2 ) I 1 5 0 - 1 5 3 . 
1946 t I n s e c t i c i d e r e s l B t a n c e In 
Arthropods WHO Monogra-nh. iSeries 
Ko. 38 I 1 0 4 . 
1962 i A n o t e on the r e l a t i v e t e x i c i t y 
o f organophosphorous i n o e c t i c i d e e 
a g a i n s t h o u s e f l i e s . 
I n d . J o u r . M a l a r . 1 6 ( l ) « ' 5 - ^ 0 . 
''^ 5 
Sxiknova, F..K., 1976 i The f e r t i l i t y of h c u s e f l i e s 
^•oedeva, I . V , , (Kuaca ^oroei^tloa L.) liigrhly 
Tetero ¥akaya, r e e l s t a n t of eh lorphos . 
T.O. and Heditrinakaya, ParaBitologriyal i 
Kiryukhantaei^a, paraeitamy© Boleisni 45 ( l ) I 
V.K. 52 -56 . 
Yaeutomi, K. 1962 J Control t e s t a of diaeinon ree la tan i 
and others h o u a e f l i e a . 
( in Japanese) . 
Jap .J .San .Zool . 12(4} s 233-238, 
« « • • « « « « « « • « « 
